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Dear Editor,

Tumor microenvironment (TME) serves as a crucial factor during the process of colon cancer, which can provide valuable information for prognosis of colon cancer patients.[^1^](#ctm2104-bib-0001){ref-type="ref"} We used bioinformatics analysis flow (Figure S1) to integrated analyze the prognostic TME‐related mRNAs and construct a prognostic model to predict the overall survival in colon cancer patients.

In total, 2831 mRNAs were identified as prognostic mRNAs and were combined with the results of ESTIMATE analysis for further analysis via WGCNA (weight gene co‐expression network analysis).[^2^](#ctm2104-bib-0002){ref-type="ref"}, [^3^](#ctm2104-bib-0003){ref-type="ref"} The process of WGCNA was shown in Figures S2A, S2B, and 1A(a), eight gene modules were identified (Figure [1A\[b\]](#ctm2104-fig-0001){ref-type="fig"}), cells that were correlated with any one of the three scores were screened out (the criterion was correlation value \>0.4 and *P*‐value \< .05), and the mRNAs involved in these cells were identified as TME‐related key mRNAs (the criterion was corresponding \|Gene Significance (GS)\| \> 0.2; \|Module Membership (MM)\| \> 0.7; *P*‐value of GS and MM \<.05). Finally, 317 mRNAs were identified as TME‐related key mRNAs. GO and KEGG analysis indicated that TME‐related key mRNAs mainly enriched in the cell cycle (Figures S3A and S3B). It revealed that cell cycle also plays a vital role in regulating the TME of colon cancer. The PPI network was used to identify the 20 hub mRNAs and to assess the interactions (Figures S2C and 2CD): the cluster that owned the highest score contained 833 interactions but only 43 mRNAs, and the number of interactions was much larger compared to the number of mRNAs involved in the PPI network indicating that the mechanism of TME in colon cancer was complex.

![WGCNA and construction and validation of the prognostic signature. A, WGCNA based on overall survival‐related mRNAs: (a) hierarchical cluster analysis dendrogram to identify co‐expression models along with relevant color assignments; (b) correlation analysis between the gene modules and TME‐related scores including immune score, stromal score, and ESTIMATE score. Each cell contained a relevant correlation and *P*‐value. The cells were colored by correlation, which decreased in degree from red to blue. Gene Significance (GS) and Module Membership (MM) were computed to assess the relationship between gene expression and ESTIMATE scores (immune score, stromal score, and estimate score) and individual module. B, Construction and validation of prognostic signature. Efficacy of the prognostic signature in the internal training set (a), the internal validation set (b), the external validation set (c), and the entire set (d). The upper panel presented the risk score analysis of the signature, the middle panel presented the Kaplan‐Meier survival analysis of the signature, and the cutoff of high‐risk and low‐risk groups was the median risk score in the internal training set. The lower panel presented the ROC curves of the signature. C, Univariate and multivariate Cox analysis in the entire set. (a) Forest plot depicting the results of univariate Cox analysis. (b) Forest plot depicting the results of multivariate Cox analysis (The risk factors that were identified as statistically significant in univariate Cox regression were further analyzed by multivariate Cox regression). *P*‐value \< .05 was identified as statistically significant](CTM2-10-e104-g001){#ctm2104-fig-0001}

In the internal training set, least absolute shrinkage and selection operator (LASSO) was performed based on the TME‐related key mRNAs.[^4^](#ctm2104-bib-0004){ref-type="ref"} We performed cross‐validation, and the log(λ) that owned the lowest deviance was selected to screen the mRNAs with the coefficients that were not 0 (Figure S4). In total, 21 mRNAs were identified and further included to construct the prognostic signature to predict overall survival of colon cancer patients via multivariate Cox regression analysis. The signature was as follows: risk score = (exp level of APOL3 \* --0.473) + (exp level of FIGNL1 \* --0.188) + (exp level of HLX \* 0.496) + (expression level of MCM6 \* --0.251) + (exp level of RNF114 \* --0.645) + (exp level of TIMM13 \* --0.692) + (exp level of TNFRSF9 \* --0.491). The efficacy of the signature was assessed and validated to be great in the internal training set, the internal validation set, and the external validation (Figure [1B](#ctm2104-fig-0001){ref-type="fig"}). In the entire set, the area under the curve (AUC) at 1, 3, and 5 years was 0.745, 0.673, and 0.651, respectively. The AUC at 1 year ranged from 0.729 to 0.766 in different sets indicating the great efficiency at 1 year, though decreased to about 0.65 at 3 and 5 year, and the signature still remained good stability and efficiency. Univariate and multivariate analyses proved the risk score derived from the signature to be an independent prognostic factor (Figure [1C](#ctm2104-fig-0001){ref-type="fig"}). The entire set was classified into different subgroups based on several clinical features; the AUC of different subgroups at 1, 3, and 5 years did not alter much indicating that our signature was stable in different situations (Figure [2](#ctm2104-fig-0002){ref-type="fig"}). We further checked if our signature and mRNA involved in the signature could have a great correlation with the TME, which was estimated via TME scores and infiltrating immune cells abundance (assessed by ESTIMATE and CIBERSORT algorithm). The results were shown in Figure S5 indicating that our signature and mRNA involved in the signature had a great correlation with TME.

![Evaluation of the signature in different subgroups classified by different clinical features. The entire set was divided into diverse subgroups according to age (A), gender (B), KRAS status (C), and BRAF status (D); the efficacy was evaluated in diverse groups. The upper panel presented the ROC curves and the lower panel presented the Kaplan‐Meier survival analysis of the signature in corresponding groups; the cutoff of high risk and low risk groups was the median risk score in the internal training set](CTM2-10-e104-g002){#ctm2104-fig-0002}

In conclusion, we comprehensively analyzed mRNA that might involve in mediating of TME in colon cancer, we identified TME‐related key mRNAs, and mining the potential interactions and the functional enrichment of these mRNAs, moreover, we constructed a robust and stable signature in order to predict the overall survival of colon cancer patients. Our analysis could help to strengthen the knowledge of specific mRNAs in the regulation of TME in colon cancer and the signature could further assist to better predict the prognostic outcomes of colon cancer patients.
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Figure S1 Flow chart of the whole research.
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Click here for additional data file.

###### 

Figure S2 WGCNA analysis based on overall survival‐related mRNAs and TME scores. A, Identification of network topology of various soft‐thresholding powers and appropriate soft‐thresholding power to construct a scale‐free network. B, Dendrogram of clustering eigengenes with consensus modules. 0.25 was set as the cutoff of the height to merge similar modules which corresponded to a correlation of 0.75.
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Click here for additional data file.

###### 

Figure S3 Functional enrichment analysis and PPI network construction based on TME‐related key mRNAs. A, GO analysis of TME‐related key mRNAs. B, KEGG analysis of TME‐related key mRNAs. C, Top 20 hub mRNAs in the whole PPI network. D, Cluster with the highest score of the whole PPI network.
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###### 

Figure S4 Results of LASSO Cox regression analysis. A, The correlation between log(λ) and the deviance. B, The correlation between log(λ) and the coefficients of relevant mRNAs.
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###### 

Figure S5 Correlation analysis between signature, mRNAs involved in the signature and TME‐related scores, immune cell infiltrating. Each cell represented the correlation between expression of mRNA or risk score with corresponding TME‐related scores or immune cell infiltrating. Cells were colored by correlation, which decreased in degree from red to blue. \* and \*\* represent the p‐value of correlation value was \< 0.05 and 0.01 respectively.
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